Revision 1

01-8000tm75140043_03(170609)2016StormWaterMasterPlan.doc

City of Ladue

TECHNICAL MEMORANDUM

Storm Water Management Program
Phase II: Master Plan/Conceptual Engineering
Ladue, Saint Louis County, Missouri

2016 STORM WATER MASTER PLAN

Task 2501 Master Plan Preparation

The purpose of the 2016 Storm Water Master Plan presented here is to provide conceptual engineering
for the first round of Storm Water Management Program projects. The first round of projects is derived
from storm water concerns having the highest statistical need identified by the Storm Water Needs
Assessment completed in 2015. The Storm Water Needs Assessment identified seventeen
neighborhoods, thirty channel segments, and sixty-four pipe and culvert segments for further study.
Neighborhood projects and channel, pipe, and culvert projects are presented on separate lists that are
ranked from high to low in accordance with their individual Benefit Cost Ratio (BCR). In addition to the
prioritized project lists, the 2016 Storm Water Master Plan includes detailed documentation for each
project.
Standards
The Metropolitan St. Louis Sewer District (MSD) is the regulatory authority with jurisdiction for storm
water drainage facilities located in the City of Ladue. Current MSD rules, regulations, standard
specifications, details, and plan preparation guidance are the basis for design and construction of storm
water facilities in the City of Ladue. MSD’s storm water facilities are designed to a rainfall event level of
service of 1 in 15; that is there is a 1 in 15 chance in any given year that a rainfall event will produce the
volume of rainfall coincident with the capacity of the storm water drainage facility. Lower frequency
rainfall events will exceed the capacity of the storm water drainage facility by design. MSD requires that
the final design of storm water drainage facilities include the identification of an acceptable overland
flow path coincident to a 1 in 100 level of service (commonly called a 100-year event). Storm water
drainage facility projects require the approval of MSD.
Note that proposed storm water facilities and improvements located in the 1 in 100 chance (100-year)
FEMA flood plain are engineered to the 1 in 15 level of service assuming free outfall conditions. The
proposed projects will not relieve flooding or the impacts for a larger than 1 in 15 chance flood event. It
is not the intention of the City to remove properties from dedicated floodplains, nor to reduce dedicated
floodplain boundaries, as mapped by the Federal Emergency Management Agency (FEMA).
At a minimum, MSD’s Rules and Regulations require storm sewer drainage facilities be designed to the
1 in 15 (15-year), 20-minute rainfall event using MSD’s version of the Rational Method. The Rational
Method is a static method; therefore, it gives only a single flow rate (the peak flow rate) per location and
does not account for attenuation of the hydrographs. The Rational Method is applicable for use in
watersheds of 200-acres or less in size. For large watershed analysis such as that required for the City
of Ladue, MSD allows storm sewer facilities to be designed using the SCS Type II Rainfall Distribution
in a dynamic model. A dynamic model is best suited to give insight into the hydraulics of large
watershed conveyance systems. The XPSWMM dynamic hydraulic model was used in the conceptual
engineering of the projects presented in this master plan. The SCS Type II Rainfall Distribution was
used along with the SCS Runoff Curve Number Method (TR-55) for determining runoff hydrographs.
NOAA Atlas 14 was used to determine total rainfall depths.
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In addition to MSD, the projects will be designed to meet the requirements of the City, the Missouri
Department of Natural Resources, the United States Army Corps of Engineers and any other necessary
regulatory agency or political subdivision having rights established under local, State or Federal law.
Projects shall not create a material negative impact to any downstream property. The final design of
each piped conveyance project shall include the attenuation of peak flows as compared to existing
conditions. The two master XPSWMM dynamic hydraulic models, one for the Deer Creek watershed
and one for the Black Creek watershed, will be used to evaluate proposed improvement hydraulic
effects. At a minimum, improvements shall include facilities for “Channel Protection Storage Volume” as
required by MSD’s Rules and Regulations. The minimum volume to be stored shall be based on the
area disturbed by the project. Additional volume required to achieve peak flow attenuation is a function
of XPSWMM hydraulic evaluation results.
Pipe conveyance projects shall include facilities for “Water Quality [Storage/Treatment] Volume” as
required by MSD’s Rules and Regulations. The minimum volume to be stored shall be based on the
area disturbed by the project.
Pipe conveyance facilities, excluding storage facilities, with permanent easements will be dedicated to
MSD. MSD will assume ownership and the responsibility for maintenance of pipe conveyance facilities
dedicated to them. Ownership and maintenance of storage facilities shall remain with the property
owner, or may be subrogated to the City on a case by case basis.
Channel conveyance projects include the preparation of a floodplain study and “No-Rise” certificate, or
a “Letter of Map Revision”, if required, should the project be located in a regulated floodplain. Stream
restoration/bank stabilization is recognized by MSD as channel water quality treatment. The restoration
techniques alleviate pollution and sediment transport in streams.
Ownership and maintenance of channel improvements shall remain with the property owner.
The procedure for calculating a project BCR is defined in Ladue Code Chapter 2 Article X. – STORM
WATER CONTROL PROGRAM Sec. 2-323 – Benefit Calculation and Storm Water Master Plan (Ladue
City Ordinance 2137). That procedure is used to calculate BCR’s for the projects presented in the 2016
Storm Water Master Plan.
Evaluation of the Seventeen Neighborhoods
The evaluation of the seventeen neighborhoods addressed localized flooding and erosion problems
identified by the Storm Water Needs Assessment. Each of the seventeen neighborhoods was studied.
Subtasks for each individual study included:
 Review of record information collected to date.
 Field reconnaissance including contact with property owners, subdivision trustees, and other
interested parties.
 “Clustering” of problems identified into a project or projects.
 Preparation of a problem statement.
 Conceptually engineering a solution.
 Optimizing the solution in the hydraulic model interactively through trial and error until it meets
baseline criteria.
 Preparation of a project identification information sheet/BCR calculation; a scope of work; a
MSD benefit points calculation; an Engineer’s Opinion of Probable Construction Cost (EOPC); a
listing of properties benefited, impacted, and from which easements will be required; and a
conceptual improvement plan exhibit.
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Clustering included the combining of deficiencies identified from the conveyance system evaluation that
are located in the vicinity of the neighborhood being studied, or that are an integral part of the problem
solution.
Thirty-two neighborhood improvement projects are included in the 2016 Storm Water Master Plan at a
total estimated cost of approximately $75-million. Alternatives for six of the projects were developed
and are included in the 2016 Storm Water Master Plan. In all cases the alternative with the higher BCR
is recommended.
Channel, Pipe, & Culvert Projects
Conveyance improvement projects were derived from the channel, pipe and culvert segments identified
by the Storm Water Needs Assessment that are not “clustered” with neighborhood projects.
Documentation for each of the channel, pipe, and culvert projects was prepared using the same
subtasks listed above for the neighborhood evaluations.
The conveyance system evaluation addressed open channels, pipes, and culverts specifically targeting
stream health, stream erosion, and stream channel, pipe, and culvert capacity. The hydraulic computer
model developed under the Storm Water Needs Assessment was expanded. Newly obtained physical
data was added to the model.
The updated model was run to confirm and/or identify deficiencies in the system. The model results
were the baseline against which any new or proposed improvements are measured. Such
improvements were required to improve hydraulic performance when compared to the model, but were
not be allowed to move or create a problem somewhere else.
District-wide MSD maintains a list of “scheduled” and “unscheduled” storm water drainage facility
projects. Scheduled projects are those that are scoped and are included in MSD’s current capital
improvement plan with funding. Unscheduled projects are those that are identified and scoped but are
not included in MSD’s current capital improvement plan and are not funded. Located in Ladue, currently
there are four scheduled projects and fifteen unscheduled projects. These projects represent a starting
point for evaluating problem areas whose locations match those identified by the Storm Water Needs
assessment.
MSD identified projects, both scheduled and unscheduled, were added to the model and run. The
results were compared to the baseline model and documented. Based on deficiencies identified in the
baseline model, new improvements were added to and subtracted from the MSD identified projects
through trial and error to optimize a system to meet baseline conditions.
Identification of acceptable and/or necessary improvement alternates were made that includes the
following:
 New piped collection/conveyance systems.
 Culvert/pipe replacement/rehabilitation.
 Detention/retention additions/expansion/rehabilitation.
 Volume reduction; both regional and local.
 Stream channel stabilization and naturalization.
Twenty-three channel, pipe, and culvert improvement projects are included in the 2016 Storm Water
Master Plan at a total estimated cost of approximately $39-million.
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Attachments
Included with this memorandum are five tables. Table 1 lists the fifty-five recommended projects sorted
by project number. Table 2 lists the six alternate projects sorted by project number. Table 3 lists the
fifty-five recommended projects sorted by BCR from high to low. Table 4 lists the thirty-two
recommended neighborhood projects sorted by BCR from high to low. Table 5 lists the twenty-three
recommended channel, pipe, and culvert projects sorted by BCR from high to low.
Assumptions & Limitations
1.

The 2016 Storm Water Master Plan presented here is a result of conceptual engineering
conducted for planning purposes and does not include final design engineering, land survey,
geotechnical engineering, landscape architecture, environmental assessment/sampling,
archaeological survey, or real estate appraisal.

2.

The XPSWMM hydraulic models are intended to be used to size conveyance facilities, and to
evaluate system performance. The models are not calibrated. The models are not intended to
be used for establishing Base Flood Elevations, No-Rise certifications, or jurisdictional flood
limits.

3.

Property Rights Acquisition

4.

a.

The 2016 Storm Water Master Plan scope of work does not include the preparation of
documents for the acquisition of property rights (i.e., easement plats).

b.

The 2016 Storm Water Master Plan scope of work does not include property owner
solicitation for the acquisition of property rights or rights of access.

Engineering Opinions of Probable Construction Cost (EOPC)
a. EOPCs do not include costs for the acquisition of property rights (i.e., easements), nor
operating and maintenance costs.
b. The EOPCs are in terms of 2017 dollars, and are based on historical costs and HR Green’s
experience. No warranty, either expressed or implied, is given by HR Green as to the
accuracy of the cost opinions provided.
c. If an EOPC includes a dollar amount for the purchase of property, the source of that dollar
amount is the value listed for that property on the Saint Louis County Real Estate website
(http://revenue.stlouisco.com/IAS/) at the time the EOPC was prepared times a multiplier of
1.25. The property value cited is not an appraisal of real property and no warranty, either
expressed or implied, is given by HR Green as to the accuracy of the property value
provided.

5.

The Master Plan scope of work does not include the solicitation for monetary contributions to
improve BCRs.

6.

Note that there are gaps in project numbering. Projects associated with number 1613.02A,
1613.02B, 1635, and numbers 1637 through 1640 fell from consideration or were combined with
other projects, and are not included here. The public engagement process revealed that project
1633 has already been completed by the property owner, and that project 1641 is due to be
constructed by the subdivision, and are not included here.
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